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1 Ifedtion 


"The inert of things (1) tenology comprises networked dees which wie 
‘ally he pear wcll data ad aca to destination drought er 
‘ita id 18), As su, there es at af pote of astomating yates rough 1 
{tpeovides scone information One fe rast aplitins flat i ase secs ad 
‘nonlorng here many studies hive ben done on deveopneal of smart scary eters 
{Grgting a0 ste loeation and conditon (Valente 8 Neo, 2047 Ullaton of ToT in dala 
‘Shas a ial pedtve maintenance. Foe instance, Orato (2020) dered a te 
f reveating unforeseen ache breakdowasy rocessing dts recived fon 1 ste with 
‘Shunced analy algrten. Tote arn of nt seers oT sates rege coauniation 
‘ean ose! the user about he ast Accrington el (201) ad Adress et. 
(low) hb item for mob emmusication (GS), WPL and emote server are sme of 
‘the mais ebode ured alongside ot sce eles daa tas 

Asset secu in vehicles and lptops may’ be aeheved through power an oT 
‘stem with enboard bates (Sint etal 2019, On the eer and, otal acs ave 48 
‘hoard power sappy. atthe sme time 1oT systems mst be powered lca to perfor 
‘Ghbedded tasks Ande & alla 2019, Than ao powered aslasuchasoasels and TV ses 
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‘ay ot shot nating St (200) nots hat there ila cheng cing 
{hte nds a set The prseat sud) simed at devlopl an ase Seer deve that wou 
‘only report location change and upload aloe dala ea reoae sever bt alo ny the 
‘her en i egeed baller secharging urer, the sate would ep twas tampered by 
pening ins 


2. Methods and mates 


The unetional features ofthe 1 asset secur pte were achieve though sign 
and implementation af diferent sabmstems whith were brought together reaching the propesed 
Sstem, The main subnstens as sbowe inthe figure ow are: GMS module GPS modal, 
Shutamper creat, voltage elation mod loge level converter andthe mirocontole The 
lide that control the sjtem was developed to faction spe he och. The program as 
‘prea in Crs langage sng the andes integrated development euvronmest (IDE) Mareen, 
{he deal diagram was draw uniag Proteus design suite tne ober hand Tagspeak open 
cares server at used ocreatea sever seco where dts abot he ocationwasloged sete 
{ing AP! Lys method. Protalyping tok sich 3 soldering pun solder wee, potyping ea 
‘hard ad amperes were ule iy sserbling the eat 


"The security stem works wil lp of sensor, moles and cde embed ina 
‘mirocontole The microcontroller fist check theater vlage foowed by the stats of the 
levee easing the Toeation cage if he blteryvoage i lower than athe sends 
ster” low SIS tivough. a GSM module The SM module communicates withthe 
‘renter though AP oammnanda aed hice te eal prota swe Al the se te, 
{he ICU checks wether the device casing open by reading te utp ofthe infeed prey 
‘Sco here send an SMS to he wir ifthe ee open. Las the MCU reads the GPS 
‘adil ovine lcatton coordinates where senda heat arr seryer rough GPRS 
‘nection If there sa stunt change inthe preset loeaton, a SMS set 19 the oer 
Shout the caren locaton I ane of the eonditons mentioned here ate met there no SMS 
‘egpeing Communication beteas GSB, GPS and the MCU hough waivers asynchronous 
Sd receler and tansnter(UART) poicol. Dving serial communiatin, high loge sls 
‘Sanat rom the tanamiling pi ofthe deve, reson whys ge leelcoaverter wed 10 
‘ror ccs ports fom daape hy the High wclage signal Ax GEM chip day sore current 
SEAS aml esl tty Ss cate ence eso he cca 
Sseombecied vt ade-de Converter ha xn wiatandenrentsourcog of po A who need of 
2 beat sak Blorover, the vollage deel bull around a vllage divider cre to achieve 8 
‘ge lee than that cn be fel into the ao pin of the ICU or measurement. 


Ope Jour fr formation Tehnaby, 2082, $3.55 


Sa, cotees co, me mone 


| 


Figure 2. Pow char diagram 


2 Results 
2 Voltage measurement 
‘ng retire Ri and Re a. gkaed a eapectively «mca tp olage 
‘ofthe sensor ar achive ax .95V- This was tafe volage icant damage the ABC chanel 
‘tie Seding A conven fn of ') whichis the taal eastance wae ted fo compte the 
Stu ollge from the reduced voltage A the device asin tse he atey vllages were 
FReondd during ut instances; 2070 8.7V and 65¥. 
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Figure Voltage measurement tei 


32 Location and aw hater lets 
_As shown bow, abate low alert mestage a eee when the blir wat owe 


than these thesold Moreover an SIS showing Ihe loaton ink assent where ewer cal 
‘ite the i and lew te se lean 
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Figure 4 Location data retrieved ros server 

Figure 4 shove was pte og raw dats ipod ros the eres However, the 
servers alization lestne hich were ied pt ated logge dato separate 
‘raph a ealune, The ty visuals are shows below. 
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{oT Asset Monitor 


igure tatiade data 


ia the aide data water butt progressed to -t:yosscafter short ie a 
shun in fig bove. 
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Jo Asset Monitor 


igure 6 Longue data 

‘As noted in figures and 5 above there are instances where he loca enordiates 
wee bi eo Aller soreness ied hal the ale changed o several digi of diferent 
‘Ema alu sips of Serta tp saw below alae ten to decreas 
(GPRS transmis oc Da foreach cordate was og ts separate cael wig AP 
[eyeliner oor cp 


“The igure bow sows the complete rotate wi lps abel 
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Figure 7. Competed pratotype 

‘he plastic ang wn used to hold the ater pofeype together. Further, 
sone components wer aolesed na PCB to seduce he eumber of re ered tarsi he 
‘Great 'To ease the GPS and GSM rece the signal, the anenaas were ep oui the 
plticcomaier 


“he ateyvelage sensor rc ahs that wes ee than 74 Vasa ear. 
Since ta 4:2 lus batts wer connected in eles mas sca lage wold Be 
[Sh the inp othe ADC pn ws 9g at allege gen the values of Ihe resances were 
inthe ratio of 3. Th durng Vsti the blleres had discharged hence the had Tower 
‘lagen To prevent dee dcharge sale as se when the haley wage fl blow 7 vol 
“his implies that ech ell may have reached 3 7V which the nominal vatage of Lthaaion 
Gal Sch vllge drop eam be attebuted by power consumption by Uhe Io sae. More 
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specially, the GSM draws lot ferent during data 
‘Nbunny his iaspreemant wt argument asin et (2020) hat fot yates ree 
‘ptiiztion bo i hardware aad soltware lo reduce ower consumption for ast Waring 
Sstems: Regarding the graphs of locaton cordate, the value of aero mea hat Uhe GPS 
nl had aot consecte! t ay stellen This toa ocurred when the syatrn was placed 
itor where the GPS signal wa obstructed bythe walls ofthe bling Slight variations nthe 
oes cordate even hen the device an stationary inpled thal lotion determination 
‘ting GP ha certain degae of certainty ndings af Meyeke and Libs (2031) apr 
‘widths bythe fact that alton sing GPS requires ca space between the GPS module Sed 
{Dtelitesignals. Although indoor oalation wing GPS and GS may ma elective eto poe 
‘tw cvengs te deics work well in exidoecondiions. Ata aut expated to ouioot 
‘onions dara eeloeaton the GPS modae wl connect with stlites where the CU wall 
‘egperan ale sbout oso change Therefore, Ie current devi advantage because fog, 
‘ange daa rasnisson and remote acest through server a GPS has comparable oeton 
‘tree, The astray of gm obtained in ouldor foci ia cormparable tthe 2.§m accuracy 
‘Sehleved by Devin sn Kets (2009) Overall the dec exied any data tarson both 
{ossrver atd trong SMS anda moe el for soaring aor-pomerd assel that ae acted 
{n otdour paces wheresgal reception trong 


An oT security system ela on GPS orate letion and GSM for SBS and server 
communication has been desied, pment sd tested. "The sates bats an onboard 
‘etiod of measuring battery Yollage, detecting when te eng has boon opel and oper, 
‘estat ofthe systems through GSB The GSH modale consunies more entra compared to the 
‘eat he devisees nage canbe leveraged by optimising the embod code The device 
‘Sound more ideal or monitoring on powered ses that ate kept i outdoor spaces pes te 
‘oventional eine of GPS onclear space for signal reception. This shy conclude that To has 
{he pte o change the asl secant Landscape by developing stand lone devices tht ea 
‘onto abd report non powered se locaton atlas 
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